Adenosine and ATP cause nitric oxide-dependent pulmonary vasodilation in fetal lambs.
We investigated the hypothesis that the purine nucleotide ATP and its nucleoside adenosine cause pulmonary vasodilation in fetal lambs by the release of nitric oxide (NO). We also investigated the potential role of K(+)(ATP) channels in mediating the effects of ATP and adenosine on NO. We surgically prepared 28 fetal lambs to measure pulmonary and systemic pressures and pulmonary flow. We investigated the effects of glibenclamide and pinacidil (inhibitor and agonist, respectively, for K(+)(ATP) channels), N-nitro-L-arginine (N-LA) and its methyl ester, N-nitro-L-arginine methyl ester (L-NAME) (inhibitors of endothelium-derived NO synthesis), and U46619 (a thromboxane mimetic) on pulmonary vasodilation caused by adenosine and ATP. Adenosine decreased the pulmonary artery pressure and pulmonary vascular resistance (PVR) at doses of 0.08-2.5 microM/kg/min and increased the left pulmonary flow at doses of 0.3-2.5 microM/kg/min in control experiments. N-LA, L-NAME and glibenclamide attenuated the effects of adenosine at doses of < 2.5 microM/ kg/min and pinacidil potentiated its effects. ATP decreased the pulmonary artery pressure and PVR and increased the pulmonary flow at doses of 0.15-2.5 microM/kg/min in control experiments. N-LA and L-NAME attenuated the effects of ATP at doses of < 2.5 microM/kg/min, whereas glibenclamide and pinacidil had no effect on the response to ATP. U46619 increased the basal pulmonary vascular tone, but did not significantly alter the vasodilative responses to ATP and adenosine. In conclusion, adenosine and ATP cause NO-dependent pulmonary vasodilation in fetal lambs. The activation of K(+)(ATP) channels plays a role in adenosine-induced pulmonary vasodilation. The mechanism by which ATP causes NO release and pulmonary vasodilation requires further investigation.